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R
O

D
crate

softw
are

�

M
uch

of
this

talk
is

distilled
from

the
“protocol

docum
ent.”

(references
at

the
end

ofpresentation)

�

C
ode

is
w

ritten
according

to
“S

uggested
coding

rules
for

S
C

T
and

P
ixelR

O
D

softw
are”

(J.
H

ill,
based

on
“C

+
+

C
oding

S
tandard

S
pecification”

adopted
by

AT
LA

S
online).

�

T
he

R
O

D
operating

m
odelis

sim
ilar

to
that

of
the

P
LL.

It
w

illoperate
as

a
list

processor,
driven

by
lists

of
“prim

itive”
com

m
ands

dow
nloaded

from
a

V
M

E
hostprocessor.

�

A
n

optim
alsetofprim

itives
should

–
be

a
sm

allnum
ber

ofcom
m

ands
w

hich
–

allow
a

great
dealofflexibility

w
hile

–
requiring

few
m

odifications
or

additions.

�

B
ecause

the
listprocessor

on
the

R
O

D
is

a
D

S
P,the

com
m

unication
protocols

for
exchange

ofinform
ation

are
m

ore
sophisticated.

�

F
or

each
prim

itive,there
is

a
corresponding

function
in

the
D

S
P

code.

�

T
he

hosthas
D

M
A

access
to

the
entire

m
em

ory
space

ofthe
D

S
P.Inform

ation
is

exchanged
via

buffers
in

the
m

aster
D

S
P

S
D

R
A

M
(32

M
B

yte).
T

here
are

buffers
setaside

for
prim

itive
lists,reply

data,error
m

essages,etc.
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R
O

D
crate

softw
are

�

T
here

are
tw

o
types

ofcom
m

unication:

1.
transfer

ofprim
itive

lists
dow

nstream
and

reply
data

upstream
(data

buffers)

2.
reporting

error
and

inform
ation

m
essages

upstream
(textbuffers)

�

B
oth

protocols
are

im
plem

ented
as

state
m

achines.
H

andshake
bits

in
ded-

icated
com

m
unication

registers
drive

the
associated

state
m

achine
and

also
indicate

its
state.

–
com

m
and

register:
R

W
from

V
M

E
,R

from
R

O
D

–
status

register:
R

W
from

R
O

D
,R

from
host

�

A
t

any
tim

e,
a

m
essage

m
ay

arrive
from

the
host

or
one

of
the

slave
D

S
P

s
w

hich
initiates

an
action

by
the

m
aster.

T
he

m
asterD

S
P

executes
a

loop
w

hich
includes

a
call

to
each

state
m

achine.
T

he
state

m
achine

then
executes

an
action

depending
on

its
state

and
the

currentconditions.

�

P
rotocols

atthe
host-m

asterD
S

P
interface

and
m

asterD
S

P
-slaveD

S
P

interface
are

identical.
E

ach
slave

also
executes

a
polling

loop
and

m
ay

receive
m

es-
sages

from
upstream

w
hich

initiate
actions.

�

N
ow

a
look

atthe
code

and
protocols

from
the

outside
in.

D
am

on
Fasching,T

he
U

niversity
ofW

isconsin,M
adison

3



R
O

D
D

S
P

softw
are

status
AT

LA
S

S
C

T
and

pixeloff-detector
electronics

P
D

R
,31

July
2000

}

}

List header

List trailer

}}
}body(opt)

header

}}
}body(opt)

header

primitive N

listLength
listIndex
numPrims

primNLength
primNIndex
primNId
primNBody1
primNBody2
primNBodyn
listLength
checksum

prim1Length
prim1Index
prim1Id
prim1body1
prim1body2
prim1bodyn

primitive 1

prim2Length
prim2Index
prim2Id
prim2body1
prim2body2
prim2bodyn
}}

}body(opt)

header

primitive 2

Primitive list format
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m
ain

routine
in

m
aster

D
S

P
(so

far
only

state
m

achine
calls)

m
a
i
n
(
)

{
S
I
N
T
3
2

e
r
r
o
r
,

r
e
t
u
r
n
C
o
d
e
;

U
I
N
T
3
2

t
x
t
B
u
f
f
L
o
o
p
;

e
r
r
o
r

=
i
n
i
t
i
a
l
i
z
e
(
)
;

i
f

(
e
r
r
o
r

<
0
)

{
a
d
d
E
r
r
o
r
(
&
r
e
t
u
r
n
C
o
d
e
,

e
r
r
o
r
,

"
m
a
i
n
"
,

"
i
n
i
t
i
a
l
i
z
e
"
,

_
_
F
I
L
E
_
_
,

_
_
L
I
N
E
_
_
)
;

}s
e
t
S
R
R
u
n
n
i
n
g
(
1
)
;

w
h
i
l
e
(
1
)

{
e
r
r
o
r

=
i
n
L
i
s
t
S
t
a
t
e
(
)
;

/
*

p
r
i
m
i
t
i
v
e

l
i
s
t

s
t
a
t
e

m
a
c
h
i
n
e

*
/

i
f

(
e
r
r
o
r

<
0
)

{
a
d
d
E
r
r
o
r
(
&
r
e
t
u
r
n
C
o
d
e
,

e
r
r
o
r
,

"
m
a
i
n
"
,

"
i
n
L
i
s
t
S
t
a
t
e
"
,

_
_
F
I
L
E
_
_
,

_
_
L
I
N
E
_
_
)
;

}f
o
r

(
t
x
t
B
u
f
f
L
o
o
p

=
0
;

t
x
t
B
u
f
f
L
o
o
p

<
N
_
T
X
T
_
B
U
F
F
S
;

+
+
t
x
t
B
u
f
f
L
o
o
p
)

{
e
r
r
o
r

=
t
x
t
B
u
f
f
S
t
a
t
e
M
a
c
h
i
n
e
(
t
x
t
B
u
f
f
L
o
o
p
)
;

/
*

t
e
x
t

b
u
f
f
e
r

s
t
a
t
e

m
a
c
h
i
n
e

*
/

i
f

(
e
r
r
o
r

<
0
)

{
a
d
d
E
r
r
o
r
(
&
r
e
t
u
r
n
C
o
d
e
,

e
r
r
o
r
,

"
m
a
i
n
"
,

"
t
x
t
B
u
f
f
S
t
a
t
e
"
,

_
_
F
I
L
E
_
_
,

_
_
L
I
N
E
_
_
)
;

}
}

}e
x
i
t
(
S
U
C
C
E
S
S
)
;

}
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�����

�����

�����

�����

processor states:executing
polling

set h
an

d
sh

ake b
it

ch
eck h

an
d

sh
ake b

it

m
asterD

SP
host /

�� �� �� �� �� �� �� �� �� �� �� �� ���� �� �� �� �� �� �� �� �� �� �� �� ��
�� �� �� ���� �� �� �� �� �� �� �� �� �� �� �� �� ��

�� �� �� �� �� �� �� �� �� ��

(SD
R

A
M

)
inL

istB
uff

outL
istB

uff
(SD

R
A

M
)

H
P

IC
ontorol

(target D
SP

)
V

M
E

com
m

and
R

egister
(R

R
I F

P
G

A
/

slaveD
SP

 m
box)

R
O

D
Status

(R
R

I F
P

G
A

/
R

egister

slaveD
SP

 m
box)

m
asterD

SP
/

slaveD
SP

�� �� �� �� �� �� �� �� �� �� ��		 		 		 		 		 		 		 		 		 		 		

 

 

 

 

�� �� �� �� ���� �� ��

 

 



P
rim

itive(s)
E

xecu
te

w
rite(H

P
IA

)

w
rite(H

P
IC

)

sen
d

(in
L

ist)

setB
it(in

L
istR

d
y)

clrB
it(in

L
istR

d
y)

if o
u

tL
istR

d
y=1; w

rite(H
P

IC
)

if o
u

tL
istR

d
y=1; w

rite(H
P

IA
)

if o
u

tL
istR

d
y=1; g

et(o
u

tL
ist)

p
o

ll fo
r d

sp
A

ck=0

Prim
itive list passing protocol; host to m

asterD
SP and m

asterD
SP to slaveD

SP

p
o

ll fo
r in

L
istR

d
y=1

setB
it(b

u
sy)

w
rite(listIn

d
ex)

setB
it(execu

tin
g

)

w
rite(p

rim
In

d
ex)

w
rite(o

u
tL

ist)

clrB
it(execu

tin
g

)

setB
it(d

sp
A

ck)

p
o

ll fo
r in

L
istR

d
y=0

clrB
it(d

sp
A

ck)
clrB

it(b
u

sy)

setB
it(o

u
tL

istR
d

y)0 o
r 1

p
o

ll fo
r d

sp
A

ck=1; read
 o

u
tL

istR
d

y
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setSR
Executing(1)

if( ! FA
TA

L(retV
al))

booted/initialized

E
X

E
C

ID
L

E

P
A

U
SE

D

A
C

K
if( ! abort &

&
 ! pause)

  error=execP
rim

(&
index,

  if (error < 0) addE
rror(...)

  setSR
P

rim
Index(index)

setSR
B

usy(1)
error=initP

rim
L

ist(&
index)

setSR
P

rim
L

istIndex(index)
if(error<0)

                    __F
IL

E
__, __L

IN
E

__)
  addE

rror(&
retV

al,error,"inL
istState","initP

rim
L

ist",

                              &
done,

                              &
output)

if(done || F
A

T
A

L
(retV

al) || abort)

setSR
E

xecuting(0)
setSR

O
utL

istR
dy(output)

if(abort)
setSRO

utListRdy(output)

setSRExecuting(0)

else if( ! pause)

setSRBusy(0)

if(FA
T

A
L

(retV
al))

setSR
O

utL
istR

dy(output)

else if(pause)

setSRDspAck(1)

setSR
D

spA
ck(1)

setSRDspAck(0)

readC
R

InL
istR

dy(&
inL

istR
dy)

if( ! inListRdy)

readCRInListRdy(&inListRdy)

readC
R

A
bort(&

abort)
readC

R
P

ause(&
pause)

readC
R

A
bort(&

abort)
readC

R
P

ause(&
pause)

setSR
D

spA
ck(1)

  setSR
Paused(1)

  setSR
Paused(0)

if(inListRdy)

inL
istStateM

achine
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prim
itive

execution
�

N
ow

som
e

im
plem

entation
details

ofthe
prim

itive
listhandler.

1.
prim

P
aram

s.h

–
S

ynopsis:
D

efines
prototypes

ofprim
itive

functions,
structure

tags
for

prim
itive

data
and

reply
data,

and
prim

itive
ids

w
hich

are
used

to
index

the
array

of
pointers

to
prim

itive
functions.

2.
prim

F
uncts.c

–
S

ynopsis:
C

ontains
prim

itive
functions

and
the

initialization
routine

for
the

array
to

point-
ers

ofthese
functions.

3.
inList.c

–
S

ynopsis:
C

ontains
functions

w
hich

m
anage

incom
ing

prim
itive

lists
and

outgoing
reply

lists,
including

data
integrity

and
consistency

checks.
T

he
routines

in
this

file
are

one
levelbelow

the
prim

itive
liststate

m
achine.

�

W
e

w
illlook

at
exam

ples
from

the
above

files
w

hich
illustrate

the
structure

of
the

prim
itive

handler.
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prim
itive

execution
�

prim
P

aram
s.h

(header
file

on
hostand

D
S

P
)

/
*

p
r
i
m
i
t
i
v
e

i
d
s

a
n
d

s
t
r
u
c
t
u
r
e

t
a
g
s

*
/

#
i
f

d
e
f
i
n
e
d
(
I
_
A
M
_
R
O
D
_
C
O
N
T
R
O
L
L
E
R
_
D
S
P
)

|
|

d
e
f
i
n
e
d
(
I
_
A
M
_
H
O
S
T
)

#
d
e
f
i
n
e

E
C
H
O

0
#
d
e
f
i
n
e

M
E
M
O
R
Y
_
T
E
S
T

(
1

+
(
E
C
H
O
)
)

s
t
r
u
c
t

M
E
M
_
I
N

{
U
I
N
T
8

*
s
t
a
r
t
A
d
d
r
e
s
s
;

U
I
N
T
8

*
e
n
d
A
d
d
r
e
s
s
;

U
I
N
T
3
2

n
u
m
R
e
p
s
;

}
;
s
t
r
u
c
t

M
E
M
_
O
U
T

{
U
I
N
T
3
2

n
u
m
E
r
r
o
r
s
;

}
;

#
d
e
f
i
n
e

A
N
O
T
H
E
R
_
P
R
I
M
I
T
I
V
E

(
1

+
(
M
E
M
O
R
Y
_
T
E
S
T
)
)

#
d
e
f
i
n
e

N
U
M
_
P
R
I
M
I
T
I
V
E
S

(
1

+
(
A
N
O
T
H
E
R
_
P
R
I
M
I
T
I
V
E
)
)

/
*

p
r
i
m
i
t
i
v
e

f
u
n
c
t
i
o
n

p
r
o
t
o
t
y
p
e
s

*
/

#
i
f

!
d
e
f
i
n
e
d
(
I
_
A
M
_
H
O
S
T
)

i
n
t

e
c
h
o
(
s
t
r
u
c
t

P
R
I
M
_
D
A
T
A

*
)
;

i
n
t

m
e
m
o
r
y
T
e
s
t
(
s
t
r
u
c
t

P
R
I
M
_
D
A
T
A

*
)
;

i
n
t

a
n
o
t
h
e
r
P
r
i
m
i
t
i
v
e
(
s
t
r
u
c
t

P
R
I
M
_
D
A
T
A

*
)
;

#
e
n
d
i
f

#
e
n
d
i
f
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�

prim
F

uncts.c
(prim

itive
functions)

v
o
i
d

a
s
s
i
g
n
F
u
n
c
t
P
t
r
s
(
i
n
t

(
*
*
p
r
i
m
F
u
n
c
t
i
o
n
)
(
s
t
r
u
c
t

P
R
I
M
_
D
A
T
A

*
)
)

{

p
r
i
m
F
u
n
c
t
i
o
n
[
E
C
H
O
]

=
e
c
h
o
;

p
r
i
m
F
u
n
c
t
i
o
n
[
M
E
M
O
R
Y
_
T
E
S
T
]

=
m
e
m
o
r
y
T
e
s
t
;

p
r
i
m
F
u
n
c
t
i
o
n
[
A
N
O
T
H
E
R
_
P
R
I
M
I
T
I
V
E
]

=
a
n
o
t
h
e
r
P
r
i
m
i
t
i
v
e
;

r
e
t
u
r
n
;

}

�

inList.c
(executes

prim
itives)

i
n
t

(
*
p
r
i
m
F
u
n
c
t
i
o
n
[
N
U
M
_
P
R
I
M
I
T
I
V
E
S
]
)
(
s
t
r
u
c
t

P
R
I
M
_
D
A
T
A

*
)
;

i
n
t

e
x
e
c
P
r
i
m
(
U
I
N
T
3
2

*
i
n
d
e
x
,

U
I
N
T
3
2

*
l
i
s
t
D
o
n
e
,

U
I
N
T
3
2

*
o
u
t
p
u
t
D
a
t
a
)

{
.

.
.

c
o
p
y
M
s
g
H
e
a
d
(
&
p
r
i
m
H
e
a
d
,

(
s
t
r
u
c
t

M
S
G
_
H
E
A
D

*
)
p
r
i
m
L
i
s
t
.
r
w
P
t
r
)
;

.
.
.

*
i
n
d
e
x

=
p
r
i
m
H
e
a
d
.
i
n
d
e
x
;

p
r
i
m
D
a
t
a
.
p
r
i
B
o
d
y
L
e
n
g
t
h

=
p
r
i
m
H
e
a
d
.
l
e
n
g
t
h

-
(
S
I
Z
E
O
F
(
s
t
r
u
c
t

M
S
G
_
H
E
A
D
)
)
;

p
r
i
m
D
a
t
a
.
p
r
i
B
o
d
y
P
t
r

=
p
r
i
m
L
i
s
t
.
r
w
P
t
r

+
(
S
I
Z
E
O
F
(
s
t
r
u
c
t

M
S
G
_
H
E
A
D
)
)
;

p
r
i
m
D
a
t
a
.
r
e
p
B
o
d
y
L
e
n
g
t
h

=
0
;

p
r
i
m
D
a
t
a
.
r
e
p
B
o
d
y
P
t
r

=
r
e
p
L
i
s
t
.
r
w
P
t
r

+
(
S
I
Z
E
O
F
(
s
t
r
u
c
t

M
S
G
_
H
E
A
D
)
)
;

p
r
i
m
D
a
t
a
.
r
e
p
B
u
f
f
E
n
d

=
(
v
o
i
d

*
)
(
(
R
E
P
_
B
U
F
F
_
B
A
S
E
)

+
(
R
E
P
_
B
U
F
F
_
S
I
Z
E
)
)
;

.
.
.

e
r
r
o
r

=
p
r
i
m
F
u
n
c
t
i
o
n
[
p
r
i
m
H
e
a
d
.
i
d
]
(
&
p
r
i
m
D
a
t
a
)
;

.
.
.
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�

prim
F

uncts.c
i
n
t

e
c
h
o
(
s
t
r
u
c
t

P
R
I
M
_
D
A
T
A

*
p
r
i
m
D
a
t
a
)

{
U
I
N
T
3
2

c
o
u
n
t
e
r
;

f
o
r

(
c
o
u
n
t
e
r

=
0
;

c
o
u
n
t
e
r

<
p
r
i
m
D
a
t
a
-
>
p
r
i
B
o
d
y
L
e
n
g
t
h
;

+
+
c
o
u
n
t
e
r
)

{
*
(
p
r
i
m
D
a
t
a
-
>
r
e
p
B
o
d
y
P
t
r

+
c
o
u
n
t
e
r
)

=
*
(
p
r
i
m
D
a
t
a
-
>
p
r
i
B
o
d
y
P
t
r

+
c
o
u
n
t
e
r
)
;

}p
r
i
m
D
a
t
a
-
>
r
e
p
B
o
d
y
L
e
n
g
t
h

=
p
r
i
m
D
a
t
a
-
>
p
r
i
B
o
d
y
L
e
n
g
t
h
;

r
e
t
u
r
n

S
U
C
C
E
S
S
;

}i
n
t

m
e
m
o
r
y
T
e
s
t
(
s
t
r
u
c
t

P
R
I
M
_
D
A
T
A

*
p
r
i
m
D
a
t
a
)

{
S
I
N
T
3
2

r
e
t
u
r
n
C
o
d
e
;

U
I
N
T
3
2

c
o
u
n
t
e
r
;

U
I
N
T
8

v
a
l
u
e

*
a
d
d
r
;

s
t
r
u
c
t

M
E
M
_
I
N

*
m
e
m
I
n

=
(
s
t
r
u
c
t

M
E
M
_
I
N

*
)
p
r
i
m
D
a
t
a
-
>
p
r
i
B
o
d
y
P
t
r
;

s
t
r
u
c
t

M
E
M
_
O
U
T

*
m
e
m
O
u
t

=
(
s
t
r
u
c
t

M
E
M
_
O
U
T

*
)
p
r
i
m
D
a
t
a
-
>
r
e
p
B
o
d
y
P
t
r
;

r
e
t
u
r
n
C
o
d
e

=
S
U
C
C
E
S
S
;

s
r
a
n
d
(
c
l
o
c
k
(
)
)
;

v
a
l
u
e

=
r
a
n
d
(
)

&
0
x
F
F
;

m
e
m
O
u
t
-
>
n
u
m
E
r
r
o
r
s

=
0
;

f
o
r

(
a
d
d
r

=
m
e
m
I
n
-
>
s
t
a
r
t
A
d
d
r
e
s
s
;

a
d
d
r

<
=

m
e
m
I
n
-
>
e
n
d
A
d
d
r
e
s
s
;

+
+
a
d
d
r
)

{
f
o
r

(
c
o
u
n
t
e
r

=
0
;

c
o
u
n
t
e
r

<
m
e
m
I
n
-
>
n
u
m
R
e
p
s
;

+
+
c
o
u
n
t
e
r
)

{
*
a
d
d
r

=
v
a
l
u
e
+
1
;

i
f

(
*
a
d
d
r

!
=

v
a
l
u
e
)

+
+
m
e
m
O
u
t
-
>
n
u
m
E
r
r
o
r
s
;

}
}p
r
i
m
D
a
t
a
-
>
r
e
p
B
o
d
y
L
e
n
g
t
h

=
1
;

r
e
t
u
r
n

r
e
t
u
r
n
C
o
d
e
;

}
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prim
itive

execution
�

A
dding

a
prim

itive
requires

the
follow

ing
code.

1.
prim

P
aram

s.h

D
efine

m
nem

onic
and

(optionally)
structures

for
the

hostand
the

D
S

P.

#
d
e
f
i
n
e

Y
E
T
_
A
N
O
T
H
E
R
_
P
R
I
M
I
T
I
V
E

(
1

+
(
A
N
O
T
H
E
R
_
P
R
I
M
I
T
I
V
E
)
)

s
t
r
u
c
t

Y
A
P
_
I
N

{
.
.

.
}
;

/
*

o
p
t
i
o
n
a
l

*
/

s
t
r
u
c
t

Y
A
P
_
O
U
T

{
.

.
.

}
;

/
*

o
p
t
i
o
n
a
l

*
/

#
d
e
f
i
n
e

N
U
M
_
P
R
I
M
I
T
I
V
E
S

(
1

+
(
Y
E
T
_
A
N
O
T
H
E
R
_
P
R
I
M
I
T
I
V
E
)
)

A
dd

the
function

prototype.

i
n
t

y
e
t
A
n
o
t
h
e
r
P
r
i
m
i
t
i
v
e
(
s
t
r
u
c
t

P
R
I
M
_
D
A
T
A

*
)
;

2.
prim

F
uncts.c

In
assignF

unctP
trs,

add
the

line

p
r
i
m
F
u
n
c
t
i
o
n
[
Y
E
T
_
A
N
O
T
H
E
R
_
P
R
I
M
I
T
I
V
E
]

=
y
e
t
A
n
o
t
h
e
r
P
r
i
m
i
t
i
v
e
;

T
hen

w
rite

the
routine(s).

i
n
t

y
e
t
A
n
o
t
h
e
r
P
r
i
m
i
t
i
v
e
(
s
t
r
u
c
t

P
R
I
M
_
D
A
T
A

*
p
r
i
m
D
a
t
a
)

{
r
e
t
u
r
n

a
n
I
n
t
e
g
e
r
;

}
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E
rror

handling

�

If
an

error
condition

is
detected

during
the

execution
ofa

function
aboutw

hich
a

hum
an

user
should

be
inform

ed

–
A

n
A

S
C

IIform
atted

m
essage

describing
the

error,including
the

file
nam

e,the
line

num
ber

and
the

function
nam

e
is

w
ritten

to
the

error
buffer.

–
If

the
error

is
sufficiently

severe
the

function
is

aborted.
C

ontrolis
returned

to
the

calling
function

w
ith

a
fatalerror

code.

–
If

the
error

is
not

fatalfunction
execution

continues.
W

hen
com

pleted,
controlis

returned
to

the
calling

function
w

ith
a

non-fatalerror
code.

�

Iffunction
receives

an
error

return
from

a
low

er
levelfunction

–
A

n
A

S
C

II
form

atted
m

essage
w

ith
the

error
code,

the
file

nam
e,

the
line

num
ber

and
the

function
nam

es
is

appended
to

the
error

buffer.

–
If

the
error

is
sufficiently

severe
the

function
is

aborted.
C

ontrolis
returned

to
the

calling
function

w
ith

a
fatalerror

code.

–
O

therw
ise,function

execution
continues.

W
hen

com
pleted,controlis

returned
to

the
calling

function
w

ith
a

non-fatalerror
code.

�

In
this

w
ay

a
com

plete
calling

stack
and

description
ofthe

erroris
builtup

in
the

error
buffer.
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�

T
he

next
tim

e
the

error
buffer

state
m

achine
is

called,
this

inform
ation

w
ill

be
passed

to
the

host
processor.

T
he

inform
ation

m
ay

be
logged

or
sent

to
an

online
display

ifseverity
dictates.

�

Tw
o

sm
all

service
routines

provide
a

uniform
interface

betw
een

all
functions

and
the

error
buffer.

T
his

should
facilitate

error
parsing

by
the

hostprocessor.

�

T
his

is
notthe

finalw
ord

on
errorhandling.

F
orexam

ple
an

errorw
hich

is
“fatal”

from
the

pointofview
ofone

function
m

ay
notbe

fatalfrom
the

pointofview
of

the
function

w
hich

called
it.

A
“retry”

levelhas
been

suggested.
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ID
L

E

W
A

IT
IN

G
F

R
O

Z
E

N

O
F

F

if(readR
qst)

txtMarkBufferRead(txtBuffer[buffer])
if (txtBuffer−>occupied)

booted/initializedsetTxtBuffNE(buffer, 1)

setT
xtB

uffN
E

(buffer, 0)

readC
R

T
xtB

uffR
R

(buffer,&
readR

qst)
readC

R
T

xtB
uffR

R
(buffer,&

readR
qst)

if( ! readRqst)

prim
tive

prim
itive

txtB
ufferStateM

achine(buffer)
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D
S

P
environm

ents:
R

O
D

vs.
D

evelopm
ent

1.
R

O
D

�

C
om

m
unication

bits
are

registers
in

the
R

O
D

resources
interface

F
P

G
A

.

�

M
essage

buffers
reside

in
S

D
R

A
M

atC
E

2
and

C
E

3
ofD

S
P

externalm
em

ory
interface.

�

H
ostw

rites
prim

list,reads
reply

and
textbuffers,sets

bits
in

the
V

M
E

com
m

and
register.

�

D
S

P
reads

prim
list,

w
rites

reply
and

textbuffers,sets
bits

in
the

D
S

P
status

register.

2.
T

Ievaluation
m

odule
under

hostcontrol(N
ILab

W
indow

s)

�

C
om

m
unication

bits
are

m
ailboxes

in
S

D
R

A
M

,requires
a

single
address

change.

�

M
essage

buffers
reside

in
S

D
R

A
M

atC
E

2
and

C
E

3
ofD

S
P

externalm
em

ory
interface.

�

H
ostw

rites
prim

list,reads
reply

and
textbuffers,sets

bits
in

the
V

M
E

com
m

and
“register.”

�

D
S

P
reads

prim
list,

w
rites

reply
and

textbuffers,sets
bits

in
the

D
S

P
status

“register”.

3.
T

Ievaluation
m

odule
stand-alone

(T
IC

ode
C

om
poser)

�

C
om

m
unication

bits
are

m
ailboxes

in
S

D
R

A
M

.

�

M
essage

buffers
reside

in
S

D
R

A
M

atC
E

2
and

C
E

3
ofD

S
P

externalm
em

ory
interface.

�

D
S

P
w

rites
prim

list,
reads

reply
and

text
buffers,

sets
bits

in
the

V
M

E
com

m
and

register;
i.e.

the
host

is
sim

ulated.

�

D
S

P
reads

prim
list,

w
rites

reply
and

textbuffers,sets
bits

in
the

D
S

P
status

register.

�

T
he

latter
cases

are
each

turned
on

via
a

single
preprocessor

directive.
.

�

O
nly

a
sm

allportion
ofthe

very
highestlevelD

S
P

code
is

altered.
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A
sam

ple
ofprim

itives
from

the
protocoldocum

ent
1.

M
asterD

sp
p

rim
itives

(a)
S

et
C

A
L

an
d

L
1A

seq
u

en
ce

p
aram

eters
T

his
w

ill
be

the
m

ethod
for

setting
param

eters
of

the
L1A

and
C

A
L

com
-

m
ands

for
straightforw

ard
calibration

and
noise

runs.
A

sequence
is

either
C

A
L-L1A

,
C

A
L-L1A

-L1A
,

L1A
,

or
L1A

-L1A
.

D
uring

the
execution

of
these

sequences,initiated
by

the
”Issue

C
A

L
and

L1A
sequences”prim

itive
below

,
the

intervalbetw
een

the
sequences

and
the

intervalbetw
een

the
individual

com
m

ands
ofa

sequence
are

fixed
by

the
follow

ing
attributes.

A
ttribu

tes:
i.

num
ber

ofsequences

ii.
intervalbetw

een
sequences

(E
nd

ofsequence
n

to
startofsequence

n+
1)

iii.
intervalbetw

een
C

A
L

pulse
and

1stL1A
.(0

=
no

C
A

L
pulse)

iv.
intervalbetw

een
1stL1A

and
2nd

L1A
(0

=
no

2nd
L1A

)

v.
event

type
(to

trap
data

in
proper

D
S

P
)

(b)
Issu

e
C

A
L

an
d

L
1A

seq
u

en
ces

T
his

prim
itive

causes
the

num
ber

and
type

of
sequences

described
by

the
last

”S
et

C
A

L
and

L1A
sequence

param
eters”

to
be

issued.
It

is
assum

ed
thatthe

C
A

L
and

L1A
sequence

param
eters,the

data
path,F

E
C

M
N

D
M

A
S

K
,
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the
S

laveD
S

P
s,

and
the

detector
m

ounted
electronics

have
been

set
up

prior
to

issuing
this

prim
itive.

2.
S

laveD
sp

p
rim

itives
(a)

S
etu

p
fo

r
calib

ratio
n

A
ttribu

tes:

i.
fitting

function

A
.

1:
no

fit,keep
raw

histogram
s

B
.

2:
S

curve

C
.

3-9:
reserved

D
.

10+
n:

nth
order

polynom
ial

ii.
X

axis
source

(for
pixels

address
m

apping
needs

to
be

w
orked

out)

A
.

elem
ent

num
ber

B
.

elem
ent

num
ber

+
TO

T
(pixels

only)

C
.

elem
ent

num
ber

+
controlvariable

(e.g.
D

A
C

step)

iii.
Y

axis
m

axim
um

A
.

1:
1

byte
(256

counts)

B
.

2:
2

bytes
(65K

counts)
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(b)
S

etu
p

fo
r

erro
r

co
u

n
ter

an
d

even
t

syn
ch

ro
n

izatio
n

co
rrectio

n
A

ttribu
tes:

i.
resynchronization

m
ode

A
.

1:
off(do

notperform
resynchronization)

B
.

2:
on

ii.
alarm

threshold
(m

ay
w

antto
define

by
error

type)

(c)
S

etu
p

fo
r

even
t

trap
p

in
g

(m
o

n
ito

rin
g

even
ts)

(d)
S

etu
p

fo
r

o
ccu

p
an

cy
p

lo
ts

A
ttribu

tes:

i.
Y

axis
m

axim
um

A
.

1:
1

byte
(256

counts)

B
.

2:
2

bytes
(65K

counts)

ii.
num

ber
of

events
(-1

=
accum

ulate
sam

e
num

ber
as

in
the

reference
occupancy

his-
togram

s)

iii.
alarm

tolerance

A
.

-1:
send

raw
hists

(do
notcom

pare
w

ith
reference)

B
.

s:
alarm

ats
sigm

a
deviation

from
reference
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(e)
A

ccu
m

u
late

referen
ce

o
ccu

p
an

cy
h

isto
g

ram
A

ttribu
tes:

i.
Y

axis
m

axim
um

A
.

1:
1

byte
(256

counts)

B
.

2:
2

bytes
(65K

counts)

ii.
num

ber
ofevents

iii.
date

(f)
R

ead
p

aram
eters

(Y
axis

m
axim

u
m

,nu
m

b
er

o
feven

ts,d
ate)o

fcu
rren

t
referen

ce
o

ccu
p

an
cy

h
isto

g
ram

s
(g)

P
ro

cess
calib

ratio
n

h
isto

g
ram

s
A

ttribu
tes:

i.
fitting

function

A
.

2:
S

curve

B
.

3-9:
reserved

C
.

10+
n:

nth
order

polynom
ial

ii.
scan

param
eters

(T
his

should
include

things
like

the
num

ber
of

pulses
per

point,
the

axis
values

of
the

points,
etc.

From
the

host
side,

it
m

ay
be

easier
if

these
param

eters
are

sent
dow

n
w

hen
the

scan
is

being
set

up
rather

than
w

hen
it

is
finished.

P
eople

involved
in

thatend
ofthings

should
com

m
ent.)
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(h)
C

lear
h

isto
g

ram
(s)

A
ttribu

tes:

i.
histogram

num
ber

(
-1

to
clear

all)
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